SUMMARY Two patients with mild, adult-onset diabetes mellitus developed a painful ophthalmoplegia and ipsilateral optic neuropathy that was relatively unresponsive to steroids. Histopathological study of the optic nerve of one patient revealed an extensive ischaemic infarct. There was ultimate recovery from the cranial nerve palsies in both patients and the optic neuropathy in one patient. Ischaemic polyneuropathy involving the cranial nerves may cause an orbital apex/ cavernous sinus syndrome in patients with diabetes mellitus.
Painful ophthalmoplegia associated with ipsilateral optic neuropathy is typically caused by processes involving the region of the orbital apex and cavernous sinus. The primary causes include: (1) tumours, especially metastatic carcinoma, nasopharyngeal carcinoma, and lymphoproliferative disorders; (2) vascular lesions, such as aneurysms and carotidcavernous sinus fistuli; and (3) inflammatory lesions, such as the Tolosa Hunt syndrome. We have recently seen 2 patients, both adult-onset diabetics, who developed the simultaneous onset of unilateral painful ophthalmoplegia and severe ipsilateral retrobulbar optic neuropathy relatively unresponsive to corticosteroid therapy that resolved spontaneously over 2 to 3 months. In one patient histopathological examination revealed that the cause of the optic neuropathy was an ischaemic infarct in the intracanalicular optic nerve.
Case reports CASE 
1
A 48-year-old woman presented with a 2-week history of severe right-sided retro-orbital pain and headache.
Presented in part before the Thirty-ninth Clinical Meeting of the Residents Association of the Wilmer Ophthalmologic Institute, Baltimore, 3 May 1980. Correspondence to Dr Neil R. Miller, the Wilmer Ophthalmologic Institute, Room B-16, Johns Hopkins Hospital, 601 N Broadway, Baltimore, Maryland 21205, USA. Her past medical history was significant for systemic hypertension, episodic congestive heart failure, and mild diabetes mellitus. Three days previously she had noted blurred vision in the right eye.
On examination the patient had a visual acuity of 6/12 (20/40) in the right eye and 6/6 (20/20) in the left eye. She could identify only 2 of9 Hardy-Rand-Rittler (HRR) colour plates with the right eye but 9 out of 9 plates with the left eye. There was a right afferent pupillary defect. Examination of the right visual field disclosed a large peripheral nasal defect and a central scotoma. The left visual field was full. Both fundi were normal. The patient was considered to have an optic neuritis. A skull x-ray was normal. An erythrocyte sedimentation rate was 20 mm/h, and the fasting blood glucose was 158 mg/dl (8-8 mmol/l).
Over the next 3 days the patient's visual acuity rapidly deteriorated, and she was re-examined. The right eye now had no light perception. The left eye had 6/6 (20/20) visual acuity. there was a slight right ptosis, a 15 dioptre right hypertropia, and decreased abduction of the right eye. There was no proptosis. The fundi remained normal. The patient was admitted to the Johns Hopkins Hospital for further evaluation.
On admission a neurological examination was normal. A complete blood count and differential examination were normal. A serological test for syphilis and a test for antinuclear antibodies and LE preparation were all negative. Fasting blood glucose was mildly elevated. Plain x-rays of the skull, paranasal sinuses, and orbits were normal. Orbital 673 Fig. 1 On initial examination visual acuity in the right eye was 6/5 (20/15). There was no perception of light in the left eye. The visual field of the right eye was full. The pupils were equal. The right pupil was normally reactive to light and near vision. The left pupil was unreactive to direct light but reacted consensually. There was a moderate left ptosis. There was complete limitation of adduction and depression, and moderate limitation of elevation and abduction in the left eye. The left eye was proptosed 2 5 mm. Forced ductions were performed and showed no mechanical limitation of motion of the left eye. Ophthalmoscopy revealed normal fundi. A computerised tomographic scan was repeated and again showed a diffuse density in the posterior left orbit. In addition, the optic nerve appeared to be slightly thickened (Fig. 3) . Stool examination, sigmoidoscopy, an otolaryngological examination, and a chest x-ray were all normal. Sputum cytology showed mild squamous atypia.
The patient was treated with prednisone at a dosage of 80 mg per day for 4 days. Although his pain diminished, neither his visual acuity nor his extraocular movements improved. For this reason, and because of the possibility of an underlying neoplastic process he underwent neurosurgical exploration approximately 3 weeks after admission. At the time of surgery the optic canal and the posterior orbit were unroofed. No abnormality was found in the orbit. The intracanalicular optic nerve was erythematous, swollen, and densely adherent to the medial and lateral undersurface of the optic canal. A biopsy of the optic nerve was performed, and frozen sections were read as consistent with an optic nerve glioma. Because the patient was completely blind in the left eye and had been so for approximately one month the entire length of the intracanalicular optic nerve was removed for pathological examination. Over the next 3 months the patient's pain disappeared, and he had full recovery of extraocular motion and disappearance of ptosis.
Microscopic examination of permanent sections of the optic nerve disclosed ischaemic necrosis involving an entire portion of the distal area of the excised segment (Fig. 4) . There appeared to be a discrete delineation between the infarcted and normal areas (Fig. 4) but closer examination revealed several transitional zones. The infarcted area was characterised by loss of most of the cell, myelin and axons (Fig. 5) . Some peripheral areas of the infarcted zone were infiltrated by numerous histiocytes with markedly distended cytoplasm containing a finely granular material (Fig. 6 ). Adjacent to these regions were zones of distended astrocytes and microglia (Fig. 7) , followed by zones of prominent vascular congestion and minor glial hypercellularity. this zone appeared distended and some had lymphocytic infiltration in their walls and surrounding tissue (Fig. 5) . In one area a large pial vessel extending into the nerve also had a prominent lymphocytic infiltration (Fig. 8) . Careful examination disclosed no occluded vessels. Multiple specimens taken from the posterior orbit showed normal fat and connective tissue with no evidence of either tumour or inflammation. 
Discussion
These 2 patients present similar clinical pictures. In both cases the patient was a middle-aged adult with mild diabetes mellitus. Visual acuity was lost over a period of one week and reduced to no light perception there were multiple, unilateral, painful cranial nerve palsies involving both the third and sixth nerves; the optic disc appeared normal on initial examination;
... .G '~ÃF ig. 7 Transitional zone showing distended'aMf rytes group.bmj.com on November 7, 2017 -Published by http://bjo.bmj.com/ Downloaded from Ischaemic optic neuropathy with painful ophthalmoplegia in diabetes mellitus and there was complete recovery of the cranial nerve palsies. In each case corticosteroids were used with improvement but not resolution of pain. The first patient had some improvement in visual acuity initially after steroids, but this may have been the natural evolution of the disease rather than a response to the steroids. Furthermore, over the next 3 weeks there was little further improvement in her visual acuity even while on prednisone. After discontinuation of the steroids there was subsequent recovery to normal visual acuity and to normal cranial nerve function. In the second patient there was no improvement in either visual acuity or ophthalmoplegia with corticosteroids.
The histopathology of the optic nerve in the second patient is that of an infarct of greater than 14 days' duration; and the clinical presentation, pathological findings, and subsequent recovery of the third and sixth nerves are consistent with a diabetic neuropathy.
There are 3 previous pathological reports on diabetic cranial nerve palsies, and the pathology in each case is that of an ischaemic process. In the case reported by Dreyfus et al.' the ocular motor nerve was markedly swollen to almost twice its normal size. Microscopic examination revealed incomplete necrosis of the involved tissue, interstitial oedema, and an infiltrate of macrophages. In the case reported by Asbury et al.2 microscopic examination of the recently involved left third nerve revealed a focal lesion in the intracavernous portion of the nerve. This lesion was a noninflammatory, primarily demyelinating process with a sharp proximal border but an indistinct distal border. Ischaemia was also felt to be the cause of this lesion. Interestingly, no pathological abnormalities were found in the opposite ocular motor nerve, which had been transiently paralysed several years previously. Weber et al.3 demonstrated a fusiform swelling in the subarachnoid portion of the third nerve with an abrupt transition between normal and abnormal tissue. Microscopically there was a distinct decrease in stainable myelin and a slight decrease in the number of axons.
The histopathology of the optic nerve in our case 2 is that of an infarction with changes similar to those seen in the oculomotor nerve examined by Dreyfus et al. ' We assume that both the left oculomotor and abducens nerves in our patient were involved in a similar, although not so severe, process.
There is no histopathological evidence to suggest that the posterior orbital contents, other than the optic, oculomotor, and abducens nerves, were involved in the ischaemic process. The increased density seen on computerised tomography and mistakenly assumed to represent a neoplastic or inflammatory process may have simply been a tissue response to the ischaemic optic and ocular motor neuropathy. It is conceivable that our case 1 had a less severe lesion, perhaps similar to the demyelinating process reported by Asbury et al.,2 and thus had a normal computerised tomographic scan.
Although diabetes mellitus is a well known cause of isolated, often painful, cranial nerve palsies, it is less well appreciated that multiple simultaneous cranial nerve palsies also occur in diabetics.
In 1929 Collier4 commented on having seen diabetic patients with simultaneous paralyses of the third and fourth cranial nerves on one side and discussed in detail a 64-year-old woman with glycosuria for years who initially developed a palsy of the right third and fourth nerves. Her ocular motility completely recovered within 4 months. However, 6 months later she developed an acute, left 'retrobulbar neuritis' associated with complete paralyses of the left third and fourth nerves. There was recovery of ocular motility but not visual acuity. This case appears to be similar to our case 2. In his report Collier4 also quotes Dieulafoy as having seen several cases of multiple cranial nerve pareses in patients with diabetes mellitus, but it is not clear whether these pareses were simultaneous or not.
In 1935 Jordan' reported a 64-year-old man with the onset over 1 to 3 days of paralysis of both superior recti as well as the left lateral rectus. Walsh and Hoyt6 describe a 57-year-old woman with diabetes mellitus who presented with the simultaneous onset of a third and sixth nerve paralysis of the left eye. They also describe a diabetic patient with total unilateral external ophthalmoplegia and sensory loss in the distribution of the trigeminal nerve. Ross7 has reported 3 patients with diabetes mellitus and recurrent cranial nerve palsies. His first case presented with palsies of the third, fourth, and sixth cranial nerves on the right and subsequently developed palsies of the third, fourth, and sixth cranial nerves on the left side. Eventually there was full recovery on each side. Ross's third patient had many episodes of complete as well as partial right and left third and sixth nerve paralyses. Larsen and Auchincloss8 have reported 3 patients with multiple, bilateral, symmetrical cranial nerve palsies, involving various combinations of cranial nerves 3, 5, 6, 7, 9, 10, and 11.
Causes 
